SUMMARY Volatile short-chain fatty acids (SCFA) in synovial fluid from 80 patients were quantified by gas-liquid chromatography (GLC). Characteristic patterns of volatile SCFA could not be associated with septic, nonseptic inflammatory, or noninflammatory groups. Mean concentrations of pentanoic and hexanoic acids were similar in all groups studied. In the septic arthritis group 3 of 4 patients with acetic acid and of 3 of 3 with 3-methyl butanoic acid had culture-proved staphylococcal infections. In patients with synovial fluid findings consistent with septic arthritis, including markedly raised leucocyte count, decreased glucose level, or detectable succinic acid, the detection of acetic and 3-methyl butanoic acids by GLC analysis may increase the suspicion that Staphylococcus aureus is the cause of the septic arthritis. 
Early diagnosis and treatment of septic arthritis are important in preventing joint destruction. Septic arthritis is suspected on clinical grounds and confirmed by the demonstration of organisms on smear or culture. While simple and readily available, bacteriological tests may fail to yield a positive diagnosis due primarily to inadequate culture technique or prior antibiotic therapy.' Other synovial fluid markers of infection such as a markedly elevated leucocyte count and decreased glucose are helpful, but not specific for establishing a diagnosis of septic arthritis. Therefore additional diagnostic methods which can differentiate septic from nonseptic synovial fluid would be useful.
Gas-liquid chromatography (GLC) is a rapid and sensitive method for the identification and quantification of bacterial metabolites in body fluids. GLC studies2 3 of synovial fluid suggested the utility of an increased lactic acid concentration in the diagnosis of nongonococcal septic arthritis. Lactic acid concentrations were not consistently elevated in patients with gonococcol arthritis. We have shown that the presence of detectable succinic acid, a nonvolatile dicarboxilic acid, in synovial fluid correlated with a diagnosis of septic arthritis caused by Gram-positive and Gram-negative organisms, including the gono-
coccus.4 Gonococcal arthritis was not associated with an
Accepted for publication 12 July 1982. Correspondence to David G. Borenstein Synovial fluids were centrifuged at 500g at 4°C for 10 minutes. Supernatant fluids were removed and were analysed immediately or stored at -70°C. The extraction procedure was a modification of the VPI Anaerobic Laboratory Manual6 method for extracting volatile SCFA. In brief, 0-1 mg internal standard octanoic acid, 0*3 ml 10 N sulphuric acid, 04 g sodium chloride, and 1 ml ethyl ether were added to 1 ml of cell-free supernatant fluid. The tube was agitated with gentle inversion for 1 minute. The mixture was centrifuged at 1500g at room temperature for 2 minutes to separate ether and fluid layers. A 3 /1d sample was taken from the top (ether) layer and analysed by GLC.
GLC ANALYSIS
A Hewlett Packard 5730A gas chromatograph (Hewlett Packard Co., Avondale, Pennsylvania) equipped with a flame ionisation detector was employed in these studies. A 5 foot (1 .5 m) x 4 mm internal diameter glass column was packed with 15 % SP 1220/1 % H3P04 on 100/120 Chromosorb W AW. Routine analysis conditions were injection block 250°C, detector port 300°C, oven 125°C for 4 minutes increasing 4°C every 4 minutes to a maximum of 160°C. Air, hydrogen, and nitrogen flows were 240, 60, and 60 ml/min, respectively. Hewlett Packard 3380A integrator at slope sensitivity 003 recorded retention times and absolute amounts of SCFA compared with the internal standard. A standard mixture of volatile SCFA including acetic, propanoic, 2-methyl propanoic, butanoic, 3-methyl butanoic, pentanoic, 4-methyl pentanoic, hexanoic (Supelco Co., Bellafonte, Pennsylvania), and internal standard (heptanoic acid) were used to identify retention times and quantitation of fatty acids prior to clinical sample determinations.
STATISTICAL ANALYSIS
All statistical analyses were conducted with the data management and analysis capabilities of the Statistical Analyses System (SAS).
For all analyses the absence of an acid is treated as a zero data point instead of the weaker option of omitting the patient from the particular analysis.
The mean levels of 3 groups were analysed by a least-squares analysis of variance for unbalanced data, that is, data with unequal sample sizes in each group. The means were tested by pairwise t tests when the overall (3-group) comparison reached a significance level of 0-05.
Results
Volatile short-chain fatty acids identified in the 80 synovial fluids are listed in Table 2 . A majority of noninflammatory fluids contained pentanoic and hexanoic acids, while acetic acid was detected infrequently. Propanoic, 2-methyl propanoic, butanoic, 3-methyl butanoic, and 4-methyl pentanoic acids Number with acid(%) were uniformly absent. Nonseptic inflammatory fluids had a similar volatile SCFA pattern to that seen in the noninflammatory group except for fluids from 6 patients, including 2 with rheumatoid arthritis, 2 with unspecified polyarthritis, 1 with Reiter's syndrome, and 1 with inflammatory bowel disease that did contain propanoic acid. A majority of septic fluids contained pentanoic and hexanoic acids. A minority of synovial fluids had acetic, propanoic, butanoic, or 3-methyl butanoic acids in no characteristic pattern. Acetic acid was detected in 5 synovial fluids from patients with Gram-positive septic arthritis. Three fluids were from patients with Staphylococcus aureus septic arthritis, 1 was from a patient with a Streptococcus pneumoniae infection, and 1 was from a patient with Gram-positive cocci on smear but a negative culture. The 3 fluids which had detectable acetic acid in the nonseptic inflammatory group included 1 each from patients with pseudogout, inflammatory bowel disease, and unspecified polyarthritis. The 3 fluids with detectable acetic acid in the nonseptic, noninflammatory group included 2 from patients with osteoarthritis and 1 from a patient with trauma.
In addition to acetic acid, butanoic acid was detected in 1, propanoic acid in 1, and 3-methyl butanoic acid in 3 fluids from patients with staphylococcal septic arthritis. The 
